Properties of N(4)-methylated cytidines in miRNA mimics.
Experiments conducted with micro RNA (miRNA) mimics often result in subtle phenotypic changes and hence require careful controls. A commonly used type of control reagent in the antisense/RNA interference fields is the mismatched sequence. However, it is difficult to use mismatch controls for miRNAs, mainly because base permutation in the seed region may generate a new miRNA seed with its own associated target transcripts. We incorporated N(4)-methylcytidine and N(4),N(4)-dimethylcytidine into a series of RNAs using the convertible nucleoside approach and measured their effects on hybridization affinity with complementary RNAs, and on miRNA-mediated and small interfering RNA (SiRNA)-mediated silencing. We report here that incorporation of a single N(4),N(4)-dimethylcytidine into the seed region of miRNAs can be used as a new class of negative miRNA control which (1) does not constitute a new seed sequence; (2) is accepted by the RNA-induced silencing complex (RISC); (3) causes a significant loss of binding affinity to target RNAs; and (4) is synthesized conveniently into oligoribonucleotides.